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(57) ABSTRACT 

Assignee: OYL RESEARCH AND A poWer factor correction circuit having an input current for 
DEVELOPMENT CENTRE reducing the distortion and harmonics generated in a poWer 
SDN. BHD., Selangor Darul Ehsan line feeding poWer supply comprising: 
(MY) a control sWitch (IGBT) for producing a control sWitch 

current and Virtual short circuit; 
Appl. No.: 12/014,219 a load for acting as poWer demand from a load and produc 

ing a load current; and one or more of resistors for 
Filed: Jan. 15, 2008 measuring current Within said circuit. 
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POWER FACTOR CORRECTION CIRCUIT 

FIELD OF THE INVENTION 

[0001] The present invention relates to power factor correc 
tion circuit for reducing the distortion and harmonics gener 
ated in a poWer line feeding poWer supply. 

BACKGROUND OF THE INVENTION 

[0002] PoWer factor correction (PFC) circuits are utilised to 
reduce harmonics on poWer lines and in particular, make the 
circuit, including the attached load, appear to be substantially 
purely resistive load. The aim of poWer factor correction 
circuits is to ensure that the AC voltage and current are sub 
stantially in phase. This improves e?iciency and at the same 
time eliminates the generation of harmful harmonics. For 
example, IEC 61000-3-2 Class A applies to input current up 
to 16 A per phase. PoWer factor correction With input current 
between 10 A to 16 A is expensive to implement. Prior art in 
Japanese patent no. 3535902 compares output voltage and 
current of control sWitch, Which requires multiplier in the 
control circuit to generate sWitching signals. Circuit With 
multiplier is more complicated and more sensitive to noise. 
[0003] Another prior art Japanese patent no. 2675509 
implements the current sensor using current transformer to 
detect current discharged from inductor. Current sensing cir 
cuit in this prior art is using current transformer, Which is 
more complicated than current detection using current sens 
ing resistor. 
[0004] It is an object of the present invention to improve the 
poWer correction circuit. 

SUMMARY OF THE INVENTION 

[0005] A poWer factor correction circuit having an input 
current for reducing the distortion and harmonics generated 
in a poWer line feeding poWer supply comprising: 

[0006] a control sWitch (IGBT) for producing a control 
sWitch current and virtual short circuit; 

[0007] a load for acting as poWer demand from a load and 
producing a load current; and one or more of resistors for 
measuring current Within said circuit. 

[0008] Preferably a poWer factor correction circuit having 
input current is from 0 A to 16 A. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The foregoing summary, as Well as the folloWing 
detailed description of preferred embodiments of the inven 
tion, Will be better understood When read in conjunction With 
the appended draWings. For purpose of illustrating the inven 
tion, there are shoWn in the draWings embodiments, Which are 
presently preferred. It should be understood, hoWever, that the 
invention is not limited to the precise arrangements and 
instrumentalities shoWn. 
[0010] FIG. 1 illustrates a schematic diagram of the poWer 
factor correction circuit of one embodiment of the present 
invention. 
[0011] FIG. 2 illustrates a graph input line current harmonic 
Waveform With notch of one embodiment of the present 
invention; 
[0012] FIG. 3 illustrates a graph input line current harmonic 
With smoother Waveform of one embodiment of the present 
invention; and 
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[0013] FIG. 4 illustrates a schematic diagram of the poWer 
factor correction circuit With a reactor in direct current (DC) 
line of one embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS OF THE INVENTION 

[0014] FIG. 1 shoWs a schematic diagram of the poWer 
factor correction circuit of one embodiment of the present 
invention. A poWer factor correction circuit of the present 
invention comprising a control sWitch (IGBT), a load and a 
plurality of resistors. When, the control sWitch current 
(IGBT) is turned on by Zero crossing signals. A virtual short 
circuits betWeen the positive and negative terminals of the 
bridge diode (D1) are produced. A reactor is used to prevent 
the line current from rising too fast so that input current 
increases gradually With alternative current (AC) input volt 
age. The control sWitch current (IGBT) and load current are 
measured using resistors. Resistor R1 Will relate to control 
sWitch current (IGBT) to voltage While resistor R2 Will relate 
the load current to voltage. 
[0015] When the control sWitch current (IGBT) is betWeen 
1.5 to 3 times the value of the load current and corresponding 
to that voltage across resistor R1 and R2 are equal, the control 
sWitch current (IGBT) Will turn off. Thus, current ?oWing 
though the reactor cannot change immediately. Therefore, the 
current ?oWing through the reactor Will ?oW into reservoir 
capacitor C1 via poWer diode D1. This action provides a 
continuous conduction of the input line current, Which Will 
improve the poWer factor and current harmonics to meet the 
regulation. If the ratio betWeen R2 to R1 is too high, poWer 
factor may approach unity but current harmonics may not be 
able to meet the regulation. A notch may appear in the current 
Waveform as shoWn in FIG. 2. If the ratio betWeen R2 to R1 is 
too loW, the poWer factor Will be beloW 90% and current 
harmonics may not be able to meet the regulation. 
[0016] Besides improving poWer factor, the poWer factor 
correction circuit of the present invention Will improve the 
current harmonics to meet IEC 61000-3-2 Class A limit or 
beloW. When the current rises too fast, a notch may appear in 
the current Waveform as shoWn in FIG. 2. This notch can 
cause the current harmonic to get beyond the IEC 61000-3 -2 
Class A limit. To achieve a smoother current Waveform, the 
rate of the current rising should be loWer. One Way overcome 
this problem is to increase the inductance of the reactor. 
HoWever, this Will increase the capacity of the reactor. 
Another alternative to overcoming this problem is to imple 
ment multiple pulse sWitching. By adjusting the duty cycle of 
the sWitching pulse, the rate of the current rising is control 
lable so that the current Waveform is smoother. FIG. 3 shoWs 
an example of a smoother current Waveform. 
[0017] The present invention can be applied to air-condi 
tioners. Existing 2 horsepoWer or 2.5 horsepoWer (HP) air 
conditioner units are using reactor With inductance of 23 mH 
With rated current at 12 A. Reactor With inductance of 23 mH 
With rated current at 16 A is too big to ?t in 4 HP outdoor 
air-conditioner unit. The present invention uses a reactor With 
inductance l8 mH and rated current at 15 A, With 20% reduc 
tion of the inductance required. 
[0018] Further, even though some of the above-mentioned 
air-conditioner units having poWer factor correction, Which 
are controlled by microcontroller, the sWitching method used 
is a single pulse and the pulse Width is determined by look up 
table. The poWer factor circuit of the present invention is able 
to track the load current and determines the sWitch on time 
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according to the load current. The switching pattern of the 
present invention is multiple pulses instead of a single pulse 
as in conventional air-conditioner units. 
[0019] The poWer factor correction circuit of the present 
invention is not limited to be applied to reactor in an alterna 
tive current (AC) but also to the reactor in the direct current 
(DC). FIG. 4 shoWs a schematic diagram of the poWer factor 
correction circuit With a reactor in direct current (DC) line of 
one embodiment of the present invention. HoWever, placing 
reactor in DC line can easily saturate the connected reactor as 
compared to a reactor connected to AC line. 
[0020] Although the present invention has been described 
in relation to particular embodiments thereof, many other 
variations and modi?cations and other uses Will become 
apparent to those skilled in the art. Therefore, the present 
invention should be limited not by the speci?c disclosure 
herein, but only by the appended claims. 

1. A poWer factor correction circuit having an input current 
for reducing the distortion and harmonics generated in a 
poWer line feeding poWer supply comprising: 

a control sWitch for producing a control sWitch current and 
a virtual short circuit; 

a load for acting as a poWer demand from a load and 
producing a load current; and 

one or more resistors for measuring current Within said 
poWer factor correction circuit. 

2. The poWer factor correction circuit as claimed in claim 1, 
Wherein said virtual short circuit is betWeen positive and 
negative terminals of a bridge diode. 
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3. The poWer factor correction circuit as claimed in claim 1, 
Wherein said input current is from 0 A to 16 A. 

4. The poWer factor correction circuit as claimed in claim 1, 
Wherein a sWitching signal is determined betWeen said con 
trol sWitch current and said load current. 

5. The poWer factor correction circuit as claimed in claim 4, 
Wherein said sWitching signal is in multiple pulses. 

6. The poWer factor correction circuit as claimed in claim 1, 
further comprising a reactor for increasing input voltage 
gradually. 

7. The poWer factor correction circuit as claimed in claims 
1 or 4, Wherein said control sWitch current is turned on When 
said circuit is at Zero crossing signal. 

8. The poWer factor correction circuit as claimed in claim 1, 
Wherein said one or more resistors comprise a ?rst resistor for 
measuring said control sWitch current and a second resistor 
for measuring said load current. 

9. The poWer factor correction circuit as claimed in claim 8, 
Wherein When a ratio of the ?rst resistor to the second resistor 
is betWeen 1.5 and 3, a continuous conduction of the input 
current and a current harmonic are produced. 

10. The poWer factor correction circuit as claimed in claim 
1, Wherein the input current is an AC current. 

11. The poWer factor correction circuit as claimed in claim 
1, Wherein the input current is a DC current. 

* * * * * 


